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Background of the Invention 

Recently, the relationship between monoamine uptake and a variety of diseases and conditions has been 
appreciated and investigated. For example, the hydrochloride salt of fluoxetine (dl-N-methyl-y-[4-(trif. 
5 luoromethyl)phenoxy]benzenepropanamine) is a selective serotonin (5-hydroxytryptamine) uptake inhibitor 
presentiy avalable for the treatment of depression. Similariy. tomoxetine hydrochloride ((-)-N-methy|.y-(2- 
methy1phenoxy)benzenepropanamine hydrochloride) is a selective inhibitor of norepinephrine uptake being 
investigated clinically for its antidepressant activity. These compounds are among those taught in U S Patents 
Number 4.313.896 and 4.314.081 and EPA273658 (1988) as being potent but selective blockers of ttie uptake 
10 of a partkxitar monoamine. 

The compounds taught In those references are disclosed as useful for treating a variety of disorders which 
have been linked to decreased neurotransmission of serotonin and/or norepinephrine in mammals including 
obesity, depresston. alcoholism, pain, loss of memory, anxiety, smoking, and the like. 

Although the compounds disclosed in said references can be prepared in several ways as described the- 
rein, a particulariy useful synthetic reaction common to the compounds of all three references is a Mannich 
reactton on an appropriate ketone to afford a l-aryi-S-aminopropan-l-d (Mannich Base). The Mannich Base 
afforded by this reaction Is further reacted wltti appropriate compounds under described conditions to provide 
the desired compounds taught in those references. 

Each of these references teaches that tiie compounds disclosed therein possess at least one asymmetric 
20 cartxMi atom. As such, the compounds can exist as the individual stereoisomers as well as the racemic mixtures. 
The refisrences state tiiat the individual optically active isomers way be obtained by resolving the lacemate 
Such resdutfon being accomplished by methods well known in the art, particulariy by foming salts with optically 
active ackte and separating tiie salts by crystallization. 

EPA 273658 furtiier discloses that optically active isomers. Examples 14, 38 and 39, may be prepared from 
25 their respective optically active precureors by the procedures described therein. The speciTic procedures used 
to arrive at the individual isomera of Examples 14, 38 and 39 are not disclosed. 

Chromatography, as a generally known means of resolving optically active Isomers, Is also disclosed in 
EPA273658. Adiscussion on chromatographic separation of chiral fluoxetine, tomoxetine. and a particular anti- 
depressant taught in EPA273658 using chiral chromatographic techniques issetfortti in Bopp. etal.. "Practical 
^ l^^^®*^®^^^^^"^ separations of Pharmaceutical Compounds." Lkiuid and Gas Chromatography, e (6). 

The chemical literature in recent years has reflected an Increasing interest in chiral starting materials and 
reagents for the syntiiesis of optically active compounds. There are two general approaches to tiie enan- 
tiosefective reduction of carijonyl groups: (i) ttie use of aluminum or boron hydrides having chiral ligands and 
35 00 transfer of chirality by exchange of a hydride Ion attached to a chiral center. The "transfer of chlraltty* 
approach requires activation of the carijon-hydrogen bond, typically by a metal atom In a p-position or by an 
alkoxide group in an a-position. The use of chiral lithium aluminum hydrides has recehfed tiie most attention 
and investigation. 

Cervinka and associates have studied asymmetric reduction of achiral ketones using lithium aluminum hyd- 
ride (LAH) complexed witii alkaloids and related amino alcohols. Haubenstock. Top, stereochem.. 14. 231 at 
262 (ig82). Lander and coworicers studied chiral reductfons using LAH complexed witfi monosaccharides and 
derivatives tiiereof, Yamaguchi. Mosher and Pohland. J, Amer. Chem. soc. M, 9254 (1972). 

Asymmetric reductions of achiral ketones with a chiral reducing agent prepared by reacting 2 to 3 equiva- 
lents of (2s, 3R.H+H-dlmethyiamino-1.2-diphenyl-3-mettiyl-2-butanol with LAH was studied by Yamaguchi 
and Mosher. J. Org. Chem.. 38 (10). 1870 (1973); and Yamaguchi. Mosherand Pohland. J. Amer. Chem. soc. 
94, 9254 (1972). Achiral ketone substrates used in ttiese studies included benzaldehyde. acetophenone, 
phenyl trifluoromethyl ketone, propiophenone. n-butyrophenone. phenyl isopropyl ketone, phenyl tert4)utvi 
ketone and mettiyi tert-butyl ketone. — 

In Brinkmeyer and Kapoor. J.Amer.Chem.soc.. 99, 8339 (1 977) and Johnson, et al„ J. Amer. Chem. soc- 
99, 8341 (1977). tiie asymmetric reduction of aliphatic acetylenic ketones with LAH complexed with (2s,3R)^ 
(+)-4^imetfiyiamino-3HmetfiyH.2-diphenyl-2-butanol is described. Cohen et ai., J. Org, Chem.. 45 (4), 582 
(1 980) describes tiie asymmetric reductions of Gcp-acetylenlc ketones and acetophenone using a freshly prep- 
ared complex afforded by reacting LAH and certain optically acthre 1,3-amino alcohols. Andrisano. et al.. in 
Tetrahedron. 29, 193-196 (1973) describes tfie asymmetric reduction of achiral Mialkyl-aminopropfophenones 
65 witti LAH partiy complexed witti (-)-menttiol. 

In Cohen, et al., and Kabuto. et al., J. Qm. Chem.. 42 (10). 1742 (1977) tiie use of (2R.3SH.)-4- 
dimettiylanilno-3-methyl-1.2-dipheny|.2-butanol in assymetric reduction of acetylenic ketones and cis-2-ace. 
toxy-6-phenylcydohexanone and 1-acetoxy-2-hydroxy-3-phenylcyclohexanone Is described. 
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Although acetylenic ketones are an exception, generally, the production of optically active synthetic inter- 
nf^edtates from achiral staring materials by means pf asymmetric reduction has been of more theoretical than 
practical interest In general, laboratory scale asymmetric reductions of aryl ketones and acetylenic ketones 
using LAH oomplexed with a dextro carbinol base {2S3RH+H-dimethylamino-1^-dlphenyl-3-methyl-2-buta- 

s nol (referred at times as "deb") or a levo carbinol base (2R,3S)-(-)-4-dimethyl-amino-1 ,2-diphenyl-3-methyl-2- 
butanol (referred to at times herein as "Icb") affords chiral alcohols having an enantiomeric excess (ee) up to 
about 60%. Only the acetylenic ketones reportedly afford ee's of above 70%. Even in those cases where the 
ee's are reportedly above 70%, there is little or no predictably associated with obtaining such ee values. 
Asymmetric synthesis reactions utilizing LAH oomplexed with deb orlcb are notoriously capricious. Numer- 

10 ous factors including temperature, ratio of t-AH: chiral ligand: substrate, solvent, age of LAH complex, structural 
features present in the substrate, structural features present in the chiral ligand and the like impact on the reac- 
tion and yields afforded from such a reaction. 

Even the preparatton of the reduction complex has reportedly had a significant effect on the optical yield 
and the configuratton of the enantlomer obtained In excess. Cegla. Polish Journal of Chemistry. 59, 1265 

IS (1985). 

Unexpectedly, it has been discovered that chiral 1-aryl*3-aminoproparh1-ols having an enantiomeric 
excess of greater than 70% can be afforded by reducing the conresponding Mannich ketone with a complex of 
LAH and Icb. 

It is one object of the present invention to provide a connmercially practical process for the asymmetric 
20 reduction of achiral aromatic p-amino ketones to chiral aromatic ^-amino alcohols in high enantiomeric excess 
of the desired enantiomer. 

Summary of the Inventfon 

a*..^jX': 

25 In fulfillment of the above and other objects, this invention provides a process for preparing a chiral p-amino 
alcohol having the formula 

OH 

30 I 

Ar-CH-CH2 -CH2 -NRi 

wherein: 

35 Ar is phenyl orthienyl; and and are independently selected from Ci-Ca alky! and phen(Ci-C3)-alkyi 

comprising reacting an achiral Mannich ketone having the formula 



O 

^ II 

Ar-C-CHa -CHg -NR* 

wherein: 

45 Ar, R^ and R^ are as previously defined Y/iXh a lithium aluminum hydride and (2R.3S)-(-)-4-dimethylam}- 

no-1,2-dipheny]-3-methyl-2-butanol complex in an inert organic solvent and recovering therefrom said chiral 
p-amino alcohol. 

The present invention also provides a process for preparing (SH+)-NHmethyl-3-(1-naphthalOTyloxy)-3-(2- 
thienyi)propanamine maleate comprising: 
50 a) reacting 2-acetylthlophene with dimethylamine hydrochloride and formaldehyde to afford 3-dimettiylami- 
no-1--(2-thienyl)-1-propanone which is recovered as an acid addition salt; and 

b) reducing the compound afforded in (a) with a suspension complex of LAH/lcb to afford (s)-(-)-N,N-dime- 
thyl-3-(2*-thienyl)-3-hydroxy-propanamine which Is recovered as an add addition salt; and 

c) reacting the compound afforded in (b) with a 1-haIonaphthalene to afford (S)-(-i-)-N.N-dimethyl-3-(1-na- 
55 phthatenyloxy)-3-(2-thienyl)propanamine which Is recovered as an acid additton salt; and 

d) reacting the compound afforded in (c) with R0C0C1 where R is phenyl, benzyl, ethyl, vinyl. 1-chloroethyl 
or 2,2,2-trichloroethyl, in the presence of a releasing reagent to afford (SH-)-N-methyl-3-(1-naphthaleny- 
lQxy)-3-<2-thienyi)-propanamlne which is recovered as an acid addition salt; and 

3 
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ll^aS^ "T^"™* !n ethyl acetate to afford (SH+)-NHnethyl-W1 

naphtf»li.nyloxy)-»<2-tliienyl)-propanainine which is recovered as the maleate salt 

Detailed Description of the Invention 

-wI^V* !r "^^"^ ^ ^•"'9'^* °^ branched alkyi chain having from 1 to 3 cart)on 

SZ' ^il S^.t™'^ r "^^ means dil'^S 

bror^^^The tem. release 

TUf. '^'^ * complexing agent icb is prepared from propiophenone, fonnaldehvde and 

dm«thjrfamine using standani Mannich reaction conditions to affoni the ccLspoZg ZThB^ ^ 
JfanntohBase « then reacted with a benzylmagnesium chloride Grignard reagentin an ethSSSraflSS 
^^T°r''^^'?'T-^^^-^-*>-^-°^ ^-^<^ -nixture. This d.l mixture is tteTr^^^J^ 
camphorosutonic acd m ethanol to afford deb. The desired Icb isomer is effidenHy recovered fi«n Se^t^er 

^ ^ 'hat is. (-H^mpiiresulfonic a^iraS: 

in '^^'^^'^ ^'^ '^b' Mannich ketones used as reactanis 

m the enanfc^ective synthesis of the present invention are prepared by reacting aoetophenone or 2-acetv^ 
1h«phene wrth fomiaidehyde and dimethylamine under standard IWannich reaction condiSSr ^ 
1 ^.J^^^^^''^^"^*^ "'^"^^ additfon of diy Icb to LM\(JHFh in arafio of from about 
i i^^Y^A**^*™"^ ^ 2 ° *° 2-^="' ^" sol^nt Preferaliy toluene. atfi«n^O«C 

to about ^C. preferably from about -25»C to about -30oc. The additfon should ^ comSeWhJE^n teS 
minutes and carried out under an inert atmosphere. ««npiBwa m less man ten 

Optfonally. a small amount of powdered molecular sieves may be added to the UHfTHFfc In an aromatfe 
2«»tpr^ the addition of dry lob. It is believed the sieves assist in affording i^-^uZt^TZ 

^^^nTZT'^ r '^"'^"y- ''^''^ simply ground to a po^^a 

mortar and pestle About one spatula of the powdered sieves is added, when used Further deSterSS! 
the risoluable and soluable fom,s of the reductfon complex are in J.Ore.Chem.. 38, W0-18?7 ig^f ^ 
"°* *^ longer than ten minutes as a rev^l of stereochemisiy wfll 

^^^^^ "^"^ "«^°P«c^' yields generelly. and parSSyto^et 

rSfS: """fex or homogeneous solutfon of the reducth^o^SS te^ nS 

^Sii^^r.ri'zjiigr"^*"^^"^^^^^ 

^«olT*l!^'^'^ ^ ^ completed, the insoluble complex is cooled to a temperature from about 

^ld^;^«;rfo'"' M« "ketone in an aromatic solvent. p^r^b'SLn^fe 

S?SILi;l J, J"" temperature is maintained between about -65»C anS about -70-C dtS,^ 

^ -^L ^."Z " '^^'^ ""''^ ^" atmosphere for fiom about 13 to 20 hoursT 

fte^n^^J '"T!? °' fi'*^'*''' ««-hed with hot TOf! and 

nilS"^ preferably aqueous methanol, concentrated and filtered 

tonJ^ notable among these are highly efficient upgrades in the ee of the chiral^^^^^ 

p^ehed ma very sm,ple manner. For example, isolatad chlrel ^^i^o alcohol is Srred In araau^s^ 

""""'^ ^' temperatuSTand then filteL^dld sSS 

is i«covered by simply ooolmg the extraction solution to between about ^5»C to about (fC and fai^r« »h- 
«^ufi«. Concentratfon of the filtrate, recooling. and filtration provklen^nd c^T^a S r^TS 

"prewdedas LAHfTHF), in toluene does not easily ignite. The process of the present im^ention i^rmits large 

sate «rfuctK)n8tereaterthan1kg to be prepared) either by means ofabatchreacttonorl^ 
aton Inla^escaleope^ 
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As stated above, the process of the present invention is used to prepare s-(+)-N-methyl-3-{1-naphthale- 
nylQxy)-3-(2-th1enyi) propanamine nialeate. The intermediates used in this process are recovered as acid addi- 
tion salts. Suitable add addition salts are hydrochloride, hydrobromide, tartrate, mesylate, oxalate, and the like. 
Preferably, both 3-dnmethylamino-1-(2-thienyl)-1-propanone and (SH-)-N*l^Iniet}i^-3-(2-thlenyl)-3-hydroxy- 
5 propanamine are recovered as the hydrochloride salt and (SH+)-N.N-dimethyl-3-(1-naphthalenyloxy).3-(2- 
thienyl)propanamine and (SH-)-N-methyi-3-(1-naphthaIenyloxy)-3-{2-thienyIHpropanamine are recovered as 
the oxalate salt 

The (s)-hydroxy intermediate prepared by the above enantfoselective reduction is treated with an alkali 
metal hydride, preferably sodium hydride or potassium hydride, to form the conresponding alkali metal salt, 
10 which is then reacted with a naphthalene compound containing a good leaving group to provide the correspond- 
ing 3-naphthyloxy-3-(2-thienyl)pfOpanamine. Good leaving groups are the halonaphthalenes, preferably 
fluoronaphthalene. 

This reaction is carried out by combining approximately equimolar quantities with the (S)-hydroxy com- 
pound to provide the corresponding alkali metal salt The compound is then reacted with an equimolar quantity 

IS to slight excess of the haionaphthalene compound. The reaction is conducted in a suitable aprotic solvent such 
as dimethylsulfoxide. N,N-dimethyIacetamide and related solvents. The reaction is substantially complete after 
about 1 0 minutes to about 24 hours when conducted at a temperature in the range of about 25^0 to about 1 50^. 
More preferably, the reaction mixture will be completed within about 30 minutes to about 6 hours when con- 
ducted at a temperature in the range of about 75*C to about 125**C. The naphthyloxy intenmedlate may be iso- 

20 lated by standard conditions. Typically, the mixture is diluted with water and extracted with a water immiscible 
organic solvent such as diethyl ether, ethyl acetate, chloroform and the like. The organic extracts are typically 
combined and dried. Following evaporation of the organic solvent the isolated residue may be further purified, 
if desired, by standard techniques such as crystallization from common soh/ents. or chromatography over solid 
supports such as silica gel or alumina. 

25 For the demethylation step, a compound ROCOC1, where R is phenyl, benzyl, ethyl, vinyl, 1-chloroetiiyl 
or 2,2,2-trichloroethyl is reacted with the N,N-dimethylpropanamine in tiie presence of a releasing reagent to 
provide the connesponding intenmedlate which Is hydrolyzed in base to provide the desired N-methyl- 
propanamine. Releasing reagents useful in this reaction include zinc, fonnic acid, acetic acid. NaH2P04, NaOH, 
KOH. LiOH or mixtures tiiereof. Preferably, R is 2,2,2-trichloro-ethyI and the releasing reagent is a mbcture of 

30 zinc and formic acid. 

The maleate salt is prepared by dissolving the oxalate salt in purified water and extraction with ethyl acetate 
to regenerate flie free base. The free base ethyl acetate solutton is then treated with maleic acid and the maleate 
salt recovered. 

The acid addition salts of the intenmediates are typically formed by reacting propanamine with an equimolar 
35 or excess amount of add. The reactants are generally combined in a mutual solvent such as diethyl ether or 
benzene, and the salt normally precipitates out of solution within about one hour to 1 0 days, and can be isolated 
by filtration. 

As stated above the compounds prepared by the process of the present invention are useful intemnediates 
in the preparation of phanmacologically active compounds. Said compounds are selective serotonin and/or 
40 norepinephrine uptake inhibitors which are useful for ttie treatnftent of depression, anxiety, appetite suppres- 
sion, obesity, pain, loss of memory, smoking, and the like. Further details regarding the compounds utility and 
methods of preparing these compounds are discussed in detail in U.S. Patent Numbers 4,313.896 and 
4,314.081 and EPA 273658 all three of which are incorporated by reference herein in their entirety. 

The following Examples further illustrate the process of the present invention. These Examples are not 
45 intended to be limiting to the scope of the invention in any respect and should not be so construed. Chiral assays 
were perfonmed on free amines by 300 MHz NMR analysis in the presence of R-(-)2,2,2-trifluoro-1-{9-an- 
tiiryl)etiianol (TAE) as shift reagent in CDCI3. Direct chiral HPLC assays were perfonmed on a Chiralcel® OD 
column using 0.2% diethylamine in 10% Isopropand-hexane at 230 or 254 nm at 1.00 ml/mln. 

so Example 1 

N,N-Dimethyl-3-(1-napthaleny1oxy>-3-(2-thienyl)propanamine oxalate 
A. 3 -Dlmethylamino-1-(2-tiilenyl)-1-propanone hydrochloride ^ 

55 

A mixture of 2-acetylttiiophene 2.274 kg. 1 8.0 mol). dimethylamine hydrochloride (1 .91 kg, 23.4 mol), para- 
fbnnaldehyde (0.8108 kg, 9.0 mol), and 37.5 ml of concentrated hydrochloric acid in ethanol (5.6 L) is refluxed 
for twenty hours. The mbcture Is cooled to 35''C slowly then chilled to O-S^'C. The solid is collected by vacuum 

. 5. 
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?*?iifILLV^*'^'*"**"^ ^ Lof ethanol. ^nd vacuum dried at room temperature fbr49houra to afford 3 391 
Kg (85.7%) of 3Klimethylamino-1-{2-thienyl>.1-propanone hydrocMorkle. mp = 174-17e«C 

Analysis 

Theory: C. 49.20; H, 6.42; N, 6.37; 

Found: C, 49.43; H, 6.35; N, 6.12. 

Mass Spec: m"*" (183, 182, 168, 111) 

B. 1-p-hydroxy-1-<2-thienyl)-3-dimethylaminoprapane 

To 3 2 L of toiuene is added 953.6 g of (2R.3SH-)-4^imethylamino-1.2-diphenyI.3^i,ethyl-2-butanol and 
azeotropBally dried to 1120C. then cooled to 30-C and used Immediately as dioribed beKw 
A T«*''"?«^ charged with 1.6 L of toluene and 344.8g of the hydrochloride salt prepai«d above instep 
I'll^. , 1 ^'^'^^^ ''"P*'^^' -6 of 1 N NaOH over 5^ minutes at room temperature. The mixture 
is stnred for 30 minutes after the addition is complete and allowed to set0e for 1 0 minutes. The resulting laveis 
are separated and the organic layer (free base of the hydrochloride salt) washed with 100 ml of purified water 
Theorganic layer is separated and azeotropically dried to 112«C in toluene, then rapidly chaied to -70^ for 
mmediate use as described below. « w .wi 

^ ^ " ^ mechanical stirrer, low temperature themiometer. condenser, nit- 

n^enpunge coding bath and two 2 L addition funnels is purged with nitmgen. The flask is Charged with 32 

(2^3SH-H-dimethyiammo-l.2-diphenyl-34nethyl-2-butanol. prepared above, is added over 15 minutes The 
2«ctK,n mixture is chilled to about -63oC and the cold fiee base solution, prepared above. Tst^I^^'J^^ 
minutes. The reaction mixture is stined at -75»C for 20 hours 

TJereaotion mbdure is tfien warmed to 0-0 and 61 ml of purified H^O is dripped in over 20 minutes, then 

^S^i^^ ^° '"Jr*^"' °^ ^^"'^ '^^^^ ^ N«OH «nd purified water b 

t^Z^ JTJ"^ ''"^ ''"^'"^ ""^ and the mixture is then 

fltered ttrajgh datomaceous earth (HYFLO®). The organic material is washed twice with 500 ml of THF and 
fte fitrate evaporated at room temperature to afford 1.32 kg of a white solid. To the solid is added 1 4 L of 
h«fflnes and allowed to sit for 20 hours. The solution Is extracted eight times with 50% CH3OH prepareftom 

C^^"?he '^'UlTl^'^ - -'^'^ of hexanes and the mbcture'S.^ 

ften Mparated. The residual aqueous CH3OH is evaporated off at room temperature to affoKl 254 g of crude 

NMR evidenced 85.8% (-) isomer and 14.2% (+) isomer as Judged Item N^nethyl singlet 
Theaudepixxluct(254g)fedissoh/edln500mlofCHsOHat35«Cand1 Lofpurifiedwaterlsslowlvadded 
whne slow^coolmg to 20-25«>C. The mixture is placed in the ftBezerat.15<'Cfor4ihoura. removed and 

"^^^T"- '^^J'T " "'l'"" '^''^ ^ and vaccum dried at ^S^t^ 

171 .6 g of the sub-titled compound, mp = 78-80''C 

NMR evidenced only the (-) isomer as judged from the N-methyi singlet 
Optical Rotation: [aj^ (C=1. MeOH) = -7.6° 
HPLC showed 98.7% purity of the (-) isomer. 

C. N-l*<iimethyl-3K1-naphthalenyloxy)-3-(2-thienyl)propanaminoxalate 

To a 5 liter rounjbottomed fla^ filtered with a themiometer. cooling bath, themiowatch and mechanicai 

1-p4,ydroxy-1-(2-th.enyl)-3-d.methylaminopropane (400 g. 2.16 mol). (Several tots of the dlmethylaminop- 

^^rTl^r"? ^ ''•^P ^ ^ ^^"^ «° afford the 40o7amrtT 

The iroxture te stirred for about 5 mmutes. Over 90 minutes four portions (20.5 g each) of 60% NaH is added 

ITJ r '^'"'^ ''-""°«»naphthalene (28^4 ml. 2.^ m2) b ad^ S 

jm react»n mature sti^d fbr4.5 hours. The reaction mixture was slowly heated to 43-t4-C L teSe^S 
64 hours. Temperature fluctuations are prevented by the thermowatch. 

TiMMreacaw mixture is cooled to 25-27^ and a fiirt^^^ , ,^ 

NaH. The reacttonmbdure Is stined fbrS houre and then heated to 4*44»C for 24 ^Jj^'"*"'^* 
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The reaction mixture is cooled to IS^'C and poured into 5.5 liter of purified water. While controlling the tenv 
perature at 25-30*'C by the rate of addition, 360 ml of concentrated HC1 is added. Hexanes (2 liters) are added 
and the reaction mixture stinred for 10 minutes and then allowed to sit for 10 minutes. The resulting layers are 
separated and 308 ml of 50% IMaOH Is dripped into the aqueous layer. The aqueous layer is then extracted 
four times with 2 liters of CH2CI2. The combined extracts are washed with 500 ml of water, and then separated. 
The organic layer is stirred with Na2S04, then filtered and evaporated at 40''C to afford 681 g of an oil. 

The oa is dissolved Into 2.4 liters of methanol and oxalic acid (194.4 g, 1 eq) is added and then 6.4 liters 
of eth^ acetate. The reaction mbcture is wanned to reflux and the methanol slowly disfalled off while adding back 
one equivalent amount (by volume) of ethyl acetate. After precipitation of an organic material, the reaction mixt- 
ure is removed from the heat and 5.2 liters of ethyl acetate is added while allowing tiie mbcture to cod slowly 
without stining. 

The solids are chilled in a freezer to -15''C for 2 hours, filtered then vacuum dried at 27-^0*>C to afford 726 
g of the sub-tided compound, mp - 151-152<'C Optical Rotation: [a}^ (C-1, MeOH) = 105.34^ 



IS 



20 



Analysis 
Calculated: 
Found: 



C 

62.67 
62.42 



H 
6.01 
5.85 



D. N-methyt-3-(1-naphthaIenyloxy)-3-(2-thienyl)propanamine oxalate. 



N 
3.40 
3.24 



35 



40 



45 
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A solutton of 726 g of N,N-dimethyl-3-(1-naphthalenyloxy)-3-(2-thienyI)-propanamine oxalate, 5.5 liters of 
purified water and 2.48 liters of 2 N sodium hydroxide under nitrogen is extracted 3 times with 4 liter portions 
of toluene. The toluene layers are combined and dried with Na2S04, then filtered and washed with 2 liters of 
toluene. <- 

To the solution is added 42.8 g of Proton Sponge® and 1 .44 liters of toluene is distilled off. The reaction 
mbcture Is cooled to 25''C and 408 ml of 2^,2-trichloroethyl chioroformate is added. The reaction mixture is 
heated slowly (1 hour) to 80X and stinred at 75-80''C for 1 hour. An additional 88 nnl of 2.2,2-trichloroethyl 
chlorofbmiate is added and stirring continued while slowly cooling overnight 

The reaction mbdure is washed with 3.4 liters of 1 N HC1 and then back extracted with 3.4 liters of toluene. 
The toluene layers are combined, dried with Na2S04, filtered, rinsed with 2 liters of toluene and evaporated at 
40''C to an oil (1.32 kg). The oQ is dissolved in 6 liters of dimethylfonmamkle (DMF) and chilled to 0'>C in an ^ 
ice/acetone bath. 

Active zinc dust is prepared ty washing 600 g of zinc dust twice with 1 .5 liter portkins of 1 0% HC1 which ' 
is prepared from mbdng 2.34 liters of purified water with 678 ml of 12 N HC1. The zinc is then washed 3 times 
with 1.5 liter portions of methanol, and then 1.5 liters of ethanol, vacuum filtered under nitrogen, washed twice 
with 250 ml portions of ethanol and then vacuum dried under nitrogen. 

To the chilled DMF solution is added 152 ml of formic acid and then 325.5 g of the active zinc. The reaction 
mbcture is stirred for 4.5 hours at 0-5**C. The zinc is filtered off and rinsed twice with 250 ml portions of DMF. 
The DMF solutions are combined and diluted with 8 liters of purified water then the pH adjusted to 11 with 
NH4OH. The solution is then extracted 6 times with 2 liter portions of ethyl acetate. The extracts are combined 
and dried over Na2S04 and stored overnight at -5°C. 

The extracts are filtered, washed twice.with 1 liter portions of, ethyl acetate and evaporated to an oQ. The 
oil is then dissolved in 12 liters of ethyl acetate and 1 79.2 g of oxalic acid is added with stirring. The mbcture is 
placed in an ice/acetone bath for 2 hours with occasional stining. The mixture is then vacuum filtered, washed 
twice with 500 ml portions of ethyl acetate and vacuum filtered overnight The solids are vacuum dried at 20- 
25*^0 fbr 72 hours to afford 628 g of the sub-titied compound, rnp = 149-150*'C 

Chiral HPLC showed 97.5% of the S-(-) isomer and 2.5% of the antipode isomer, ee = 95% 
Optical Rotation: [a]» (C=1 . MeOH) = + 84** 
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Example 2 

N-Metiiyl-N-benzyl-3-(^ydroxy)-3-(2-thienyl)propanamine 

By substantially following the procedures described above in Example 1 Step A and B except using N- 
methyibenzylamlne in step A and 1 .1 equh^lents of LAH and 2.3 equivalents of Icb in Step B the titie compound 
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is afforded. NMR evidenced an ee of '»4% as Judged from the N-mettiyl singlet 
Examples 

N.N-Dime(lqrf-3-(p4iydR»cy}-3-phenylpropanafnine 

By substantially following the procedures described above in Example 1 Steos A and B ar«.nt ..ei„n 
afforded. NMR evidenced eeof86%asjudgedfiom the N-methyl singlet compound is 

Example 4 

Preparation of 1-p-hydroxy-1-(2-thienyl)-3^Bnethylamlnopropane 

^me^a,^no-H2.thienyl).1-p™panone hydrochloride is prepared substantially as described in 
M «L°.^'^ ? ^^-^ °^ hydrochteride salt under nitrogen is added 58 ml of toluene and 4 9 ml of 5 N 

^nutos^ resulting layers are separated and the toluene layer dried over 40 g of 4A sieves. TheZZot 
sthBd for 2 hours and then allowed to sit for 18 hours over the sieves to affocd the Itee a^LS^L 

i*« ■ ^■^^^^^'"'"°'^-^-'''P''*"y'-^^-2-«»rtanol (15.63 g. 0.0552 moll is dissolved in 

160 ml of toluene and stored under a nitrogen blanket at -JVC aissoived in 

To 25.1 ml of 1M UAIH^fmF)^ is added 46.0 ml of toluene and 1 spatula of powdered 4A sieves and th« 

*° ""'^ (2R.3SH-Kmethylamiri zSiSjSJn^^^ 

ml J!^ ilSSJ'^STS '".T" ^"^ ^"enched with 0.95 ml of pirtfied water. 0 95 

flttratB (s concentrated under vacuum to an 03. The oil is added to 2^; ml nf ha^«^* «r » !^ 
e^ht«meswith^m.portionsof50%ac,ueousm:thLrr^^^^^^^ 

LZto^^TSgror"*^ under vacuum. The solids aro allowed to pu^u^dtr^cJiT^'t^' 
Claims 

1. A process for preparing a chiral S-amino alcohol having the fomiula 



OH 
J 

Ar-CH-CHa-CHg -NR»Ra 



whersin: 

(a) reacting an achiral Mannich ketone having the formula 
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O 
II 

^ Ar-C-CH2-CH2-NR^R^ 

wherein: 

Ar, Ri and are as defined above with a oomplebc afforded by reacting lithium aluminum hydride 
10 with (2R,3S)-(-)4-dimethyiamino-1 2-dlphenyl-3-methyl-2-butanol in toluene; and 

b) recovering therefrom said chiral &-amino alcohol. 

2. The process according to aaim 1 wherein said aromatic solvent is toluene. 

15 3. The process according to Claim 1 wherein said complex includes powdered molecular sieves. 

4. The process according to Oaim 1 wherein Ar Is thienyl and and R^ are C1-C3 alkyl- 

5. The process according to Qaim 4 wherein R^ and R2 are methyl. 

6. A process for preparing S-(+)-^4-methyl-3-(Vnaphthalenyioxy)-3-(2-thienyt)propanami^e maleate compris- 
ing: 

a) reacting 2-^cetylthiophene with dimethylamine hydrochloride and formaldehyde to afford 3- 
dimethylamino-1-(2-thienyi)-1-propanone which is recovered as an add addition salt; and 

b) reducing the compound afforded in. (a) with a suspension complex of LAH:lcb to afford (SH+) N,N- ^ 
dimethyl-3-(2-thienyl>3-hydrQxy-propanamine which is recovered as an add addition salt; and 

c) reacting the compound afforded in (b) with a 1-halonaphthalene to afford (8H+}-N,N-dimethyl-3-(1- ^ 
naphtlialenyloxy)-3-(2-thienyI)propananrune which is recovered as an acid addition salt; and ^ 

d) reacting the compound afforded in (c) with ROCOC1 where R is phenyl, benzyl, ethyl, vinyl, 1-chlo- 
roethyl or 2,2,2-trichloroethyl, in the presence of a releasing reagent to afford (SH-)-N-methyl-3-(1-na- 
phthalenyloxy)-3-(2-thienyl)-propanamine which is recovered as an acid addition salt; and f 

e) reacting the compound afforded In (d) with maleic add in etiiyl acetate to afford (S)-(+)-N-methyl-3- r 
(1-naphthalenyloxy)-3-(2-4h!enyl)-propanamine which is recovered as the maleate salt ; 

I 

35 7. The process according to Claim 6 wherin R is 2,2,2-trichloroethyl. ^ 
8. The process according to Claim 6 wherein said releasing agent is a mixture of zinc and fonnic add. 
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